Introduction
Tort liability provides compensation to injured parties, but it does so with substantial transactions costs. Plaintiffs generally pay a contingency fee of one-third of the total award or settlement. Information on actual defense expenditures is quite limited because of lack of data. Despite the importance of the transactions costs of litigation in the law and economics literature, there is little information about the costs to defend claims. This article greatly expands the range of knowledge about the level and determinants of litigation costs using data from the Texas Department of Insurance Commercial Liability Insurance Closed Claim database for the years [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] [2001] [2002] [2003] [2004] , which provides information for a large sample of closed insurance claims in Texas for commercial liability lines. These data provide the first information on a per claim basis of actual defendants' expenses and the composition of these expenses and allow analysis of the characteristics of the claims that affect these expenses.
The most widely cited estimates of the share of total defense expenses attributable to litigation costs are provided in various reports by RAND. Hensler et al. (1987) use information from trials in Cook County and San Francisco and find that the ratio of total defendants' legal fees and expenses to the total litigation expenditures was 19% for auto, 30% for nonauto, and 37% for asbestos. 1 Carroll et al. (2005) estimate defendants' legal fees and expenses for asbestos claims using various proprietary and confidential data sources. Their study finds that the ratio of defense legal fees and expenses to the total litigation expenditures for asbestos suits was 31%. 2 Section 6 calculates comparable statistics for the Texas database.
A study by Black et al. (2005) using medical malpractice claims compares defense costs to total payouts. They report that the defense costs share of total payouts ranged from 8 to 15% over the 1988-2002 period. These 1. See Table 4 .1. In this 1987 analysis, total litigation expenditures consist of defendant legal fees and expenses, plaintiff legal fees and expenses, and net compensation to the plaintiff. These estimates for asbestos are consistent with the earlier study by Kakalik and Pace (1986) . The RAND studies include commercial and noncommercial tort claim trials in Cook County and San Francisco, but the asbestos trials pertain only to commercial claims. The Texas data that we analyze are broader in scope, as the data pertain to settlements as well as trials, but the claims are restricted to commercial claims. The RAND Cook County and San Francisco data include over 14,000 jury trials from 1960-1984. 2. See p. 95. Total spending is defined as gross compensation to claimants plus defense transactions costs. This study of commercial claims is based on interviews with insurance company analysts and defendants and a confidential database of defendants and trusts through 2000, where some claims are updated for 2001 and 2002 . Their data for the litigation cost shares are from the early 1980s to 2001. The representation of defendants varies by year. There are over 60,000 defendant-year observations. Plaintiff costs are derived from the earlier RAND estimates coupled with interviews with insurers. These insurers report that they do not believe that the share of plaintiff expenses has changed. defense costs shares are not directly comparable to those reported by RAND or to those reported in this article. 3 We show that among claims in which a suit is filed and which result in an indemnity payment of at least $10,000 for bodily injury, insurer expenses for legal counsel and other costs correspond to a considerable portion of insurers' total expenditures including payments to claimants. This share averages 18% across all insurance lines. As our empirical results demonstrate, total insurer expenses vary in predictable ways by factors such as lines of insurance and severity of injury. Combined with plaintiff attorneys' fees, the total transactions costs average $0.83 for each dollar received by claimants.
In addition to providing new information on average defense expenses across different types of liability coverage, we also provide the first information on the allocation of such expenses among in-house counsel, outside counsel, and other litigation expenses. The allocation of expenditures between in-house counsel and outside counsel reflects their respective costs as well as their productivity in dealing with the particular type of claim.
We structure the empirical analysis of expenditures on defense litigation costs using a simple model of the economic decision that insurers face with respect to expenditures to defend a claim. Insurers choose how much to spend on different components of defense activities to minimize their total costs to resolve the claim. 4 Section 2 presents a basic theoretical model of the cost-benefit analysis undertaken by the insurer. The two main claim characteristics that influence expenditures to defend a claim are the scale of the claim and its complexity. Higher stakes make a higher level of spending on legal counsel desirable, but how higher stakes affect the mix of inhouse counsel and outside counsel will depend on the relationship between these expenditures in reducing liability costs. Increased case complexity will 3. Black et al. (2005) analyze the sample of medical malpractice claims from the Texas Department of Insurance Commercial Liability Insurance Closed Claim Report. We analyze the entire set of commercial claims from this Texas dataset. The numerator in the calculation in Black et al. (2005) refers to defense costs incurred by the primary insurer, but the denominator refers to payout from all insurers. Thus, the reference points for the numerator and the denominator are not consistent. In addition, the denominator used by Black et al. (2005) excludes legal fees, but these are a component of the denominator in the studies by RAND.
4. For general introductions to the litigation model literature, see Cooter and Rubinfeld (1989) , Posner (2003) , Shavell (2004) , and Kessler and Rubinfeld (2004). increase the optimal level of expenditure as well as the reliance on outside counsel.
Section 3 describes the Texas Department of Insurance data used in the analysis. Section 4 provides summary statistics on litigation expenditures, as well as information on trends over the 1988-2004 period for which data are available. Five commercial lines are reported: general liability, auto liability, multiperil liability, medical professional liability, and other professional liability; we analyze the data overall and by insurance line. The statistical summary is of interest in its own right as it indicates substantial defense expenditures for all lines, with auto liability claims having the lowest average defense legal fees per claim of $23,000 in 2004$ and medical professional liability and other professional liability having the highest defense legal fees per claim of $62,000 and $51,000, respectively, in 2004$.
Section 5 presents a series of regression models for the determinants of the level of defense legal fees and the expense components. Insurers usually rely on outside counsel only, but they often rely on in-house counsel alone. They seldom use both in-house counsel and outside counsel. The empirical results indicate that larger claim levels increase defense expenditures, and for larger stakes cases and more complex cases insurers rely more heavily on outside counsel.
Section 6 presents summary measures of the efficiency of the tort system for all claims in the Texas Department of Insurance Commercial Liability Insurance Closed Claim database, including those for which no suit was filed. The transactions costs shares for claims in which the claimant retained an attorney and a suit was filed are 0.46 of total costs and 0.83 of the net payment to claimants. Similarly, for all liability claims, the transactions costs share of total costs is 0.43 and the transactions costs per dollar received by claimants is 0.75. These values are somewhat lower than for litigated claims. Section 7 is the conclusion.
Framework
To explore how the scale and complexity of litigation affect expenditures to defend claims, we make use of the following simple model. Although litigation expenditures arise within a game theoretic context, we abstract from these concerns and consider a reduced form version in which the insurer's payment function incorporates the claimant's decisions regarding litigation expenses and effort.
The first component is the expected payment function, which includes expected settlement and award levels. It is a function of case complexity and legal counsel services. Let the expected payment function be given by c(z, h 1 , h 2 ) where z is a measure of case complexity, h 1 is the level of in-house counsel services, and h 2 is the level of outside counsel services. 5 Cases are likely to be more complex if they arise infrequently, raise novel issues, require specialized expertise, or require a greater overall skill level.
Defense costs increase with case complexity and decrease with the level of defense services of either type, or c z > 0, c 1 < 0, and c 2 < 0. The services of legal counsel have diminishing marginal effectiveness in reducing expected payments, or c 11 > 0 and c 22 > 0. We assume that increased case complexity diminishes the efficiency of in-house counsel and enhances the efficiency of outside counsel, or c 1z > 0 and c 2z < 0. The value of c 12 depends on the interrelationship between the two types of legal counsel expenditures, as this cross partial term could be positive if the expenditures are substitutes, negative if the expenditures are complements, or zero if the cost function is additively separable. Thus, the formulation recognizes the possibility that there may be no interactive effect of in-house counsel and outside counsel, and that the decision may involve choosing which type of legal services to use exclusively. By not constraining the sign of c 12 , the formulation also imposes no assumption about whether in-house counsel and outside counsel are substitutes or complements, as this relationship will be examined empirically.
The price of a unit of in-house counsel services is normalized to equal one and is below the price p > 1 for a unit of outside counsel services. Because of the model's assumptions about the productivity of outside counsel in reducing costs for complex cases, it may be cost minimizing for the insurer to use outside counsel services despite the higher price. For example, it would not be efficient to maintain an in-house counsel staff devoted solely to claims that arise infrequently.
The final bit of notation is a cost scale parameter s, which is a constant and is not a function of z, h 1 , or h 2 . The s term will multiply the expected 5. For simplicity, we consider case complexity and case scale to be defined as exogenous characteristics defined by the nature of the claim and the line of insurance. payment function. We introduce the scale parameter to make it possible to do comparative statics with respect to case scale. This formulation makes it possible to evaluate the pure effect of case scale s on the choice variables.
The insurer's objective is to choose h 1 and h 2 to minimize the sum of expected payments plus expenditures on legal counsel. That is, the insurer picks h 1 and h 2 to
leading to the first-order conditions
and
Outside counsel must meet a more demanding marginal efficiency requirement given its higher price. Totally differentiating Equations (2) and (3) and setting dp = 0 so as to focus on the effects of scale s and complexity z, we have
The determinant D of the matrix of second partial derivatives is positive at the cost minimizing set of choices, or
Solving the comparative statics analysis of Equation (4) for the effect of the exogenous parameters s and z on the choice variables yields
The derivatives of the effects of case scale and case complexity on litigation services hinge on the sign and magnitude of c 12 . The value of ∂h 1 /∂s is positive if the two types of litigation services are complements so that c 12 0. If the litigation services are substitutes and c 12 is very large and positive, higher values of h 1 diminish the marginal productivity of h 2 , and as a result the sign of ∂h 1 /∂s is ambiguous. Similarly, ∂h 2 /∂s will be positive if c 12 0 and will be ambiguous if c 12 > 0. Case complexity z will decrease the value of in-house counsel if c 12 0; otherwise the relationship is ambiguous. In contrast, ∂h 2 /∂z will be positive if c 12 0, and otherwise is ambiguous. Thus, case complexity will boost the level of h 2 and decrease the level of h 1 if c 12 > 0.
In the absence of large interactive effects of h 1 and h 2 in the payment function, increasing the case scale will boost h 1 and h 2 , while increasing case complexity will reduce h 1 and increase h 2 . However, given the interrelationship of the two types of expenditures, as embodied in c 12 , the effects of levels on defense services of case scale and complexity are theoretically ambiguous. The main exception to this ambiguity is that if there is only one type of defense service, increasing the case scale will unambiguously increase defense services. The empirical results provide information on the directions of these effects.
Data Description
The data we use for our study are from the Texas Department of Insurance (TDI) Commercial Liability Insurance Closed Claim database. 6 We analyze data from all available years, which currently include the 6. Black et al. (2005) and Hersch et al. (2007) years 1988-2004. 7 The Texas legislature requires detailed reports for all commercial claims for which the total indemnity payments by all insurers for bodily injury are at least $10,000. Claims involving property damage but no bodily injury are not in the TDI sample. There are two reporting forms used by the TDI: a short form for claims for which the indemnity payment for bodily injury is at least $10,000 but is below $25,000, and a long form for claims for which indemnity payments for bodily injury are at least $25,000. The long form reports information on the type of injury and how the injury occurred that is not reported on the short form, but both forms include information on litigation expenses, which are the key variables of interest in this paper. The lines of insurance represented in the Texas data are monoline general liability, commercial auto liability, commercial multiperil liability, medical professional liability, and other professional liability.
Commercial insurance lines consist of insurance purchased by businesses, as opposed to personal insurance that provides coverage for individuals. 8 General liability insurance provides coverage for the liability risks caused by a business's products and operations, as well as by its independent contractors. Commercial auto liability insurance provides businesses with liability coverage for commercial vehicles. Commercial multiperil liability insurance covers risks to the business due to perils that are named in the insurance policy, such as fire. Medical professional liability is insurance purchased by doctors and other medical professionals to address the liability from their patients. Other professional liability is insurance purchased by directors and officers of corporations as well as other nonmedical professionals such as lawyers to address liability from shareholders and from clients. This mix consequently includes both the types of insurance lines not generally associated with a tort liability ''crisis,'' such as auto liability, as well as lines that may be more volatile, such as medical professional liability. The TDI dataset includes some self-insurers but 7. All dollar values reported throughout the paper are adjusted to 2004$ using the standard measure of general price trends published by the Bureau of Labor Statistics, the Consumer Price Index for All Urban Consumers (CPI-U).
8. The focus on commercial liability captures a large share of the overall insurance market. Tillinghast-Towers Perrin (2006) estimates that in 2005, the total US tort costs of commercial lines were $143 billion, as compared to $87 billion for personal lines. The commercial insurance climate in Texas may differ from the remainder of the country, but we would still expect that commercial lines will comprise most of the insurance market in Texas. Texas is a large state, accounting for 7% of all direct premiums written for property/casualty insurance in the US. 11 The growth in direct premiums written for most commercial lines was greater for Texas than the US in the sample period 1988-2004. 12 The Texas data include 176,866 paid claims across these five policy types over the 1988-2004 period. 13 Because our primary focus is on litigation expenditures, we begin by restricting the sample to 97,320 observations in which a suit was filed, the claimant used an attorney, and the insurer reports positive attorney expenses. We refer to the sample of 97,320 cases as our 10. There are no available data to determine the impact on defense expense trends created by the omission of self-insured claims. One might hypothesize that the self-insured are larger firms facing larger claims and incurring greater costs for legal counsel, but this does not necessarily imply that the economic factors motivating their choice of in-house counsel or outside counsel defense expenses differs from that of insurance companies.
11. These calculations are based on data for 2004 from the Insurance Information Institute (2006), p. 29.
12. For example, the nominal percentage growth of direct premiums written from 1988-2004 was 105% for Texas and 71% for the US for commercial auto liability, 219% for Texas and 135% for the US for medical malpractice, 120% for Texas and 73% for the US for multiperil liability, and 150% for Texas and 127% for the US for ''other'' insurance. Whereas US workers' compensation premiums rose by 49% for the US, they declined by 6% in Texas. These calculations are based on data from the Insurance Information Institute (1990 Institute ( , 2006 .
13. An additional 21 claims appear in the dataset but are missing information for all variables and are dropped. One other claim is dropped because it is missing information on policy type. litigation sample. 14 Subsequently, we expand the analysis in Section 6 to include all claims in the TDI dataset to assess the role of transactions costs, including claims not involving litigation.
As the data reported in Table A1 indicates, most defense expenses are incurred in claims for which a suit was filed. The average total insurer costs to defend claims for cases in which no suit was filed are $995, which is a weighted average of the mean defense expenses reported in rows 1 and 2 of Table A1 . 15 The mean value is greater for claims for which the parties resorted to alternative dispute resolution without filing a lawsuit. To distinguish between total insurer costs including payments to the claimant and the insurer costs to defend the claim, we adopt the following terminology. The term ''defense expenses'' refers only to the insurer costs to defend the claim. 16 The ''insurer payment'' refers to the amount of the settlement or court award paid by the primary insurer for the claim. ''Total insurer costs'' include the total defense expenses plus the amount of the insurer payment. The key outcomes of interest are total defense expenses and the allocation of defense expenses between in-house counsel and outside counsel. The key parameters are case scale and case complexity. All data are reported by the primary insurer. The primary insurer reports the breakdown of defense expenses into three categories: outside defense counsel, allocated expenses for in-house defense counsel, and allocated loss adjustment expenses. 17 The sum of these three categories gives total defense expenses. Our variables for 14. In constricting the litigation sample, 71,633 claims are dropped from the full sample of 176,866 paid claims because no suit was filed, an additional 233 claims are dropped because the claimant did not use an attorney, and 7,680 claims are dropped because insurer attorney defense expenses are reported as zero. Whether a suit is filed or not varies considerably by insurance line. Our calculations from the full sample of 176,866 paid claims show that, overall, a suit is filed for 60% of the paid claims. By line, the percent with a suit filed are: general liability-80%, commercial auto liability-42%, commercial multiperil liability-69%, medical professional liability-90%, and other professional liability-80%.
15. More specifically, $995 = (66,960 × $820 + 4,673 × $3,506)/(66,960 + 4,673). 16. For 17% of the claims, the insured also employed an attorney, but the associated expenses are not reported in the TDI data.
17. The reporting form asks for the amount of ''other allocated loss adjustment expenses, such as court costs and stenographers.'' Because court costs and stenographers are only given as examples of other costs, insurers responding to the survey presumably include other pertinent costs as well. The reporting form provides no additional detail. case complexity are intended to capture claims for which outside counsel will be more productive. The insurance line serves as one measure of case complexity, as it is widely believed that auto liability cases are less complex and that cases linked to tort liability reform, such as medical malpractice, are more complex. 18 The insurance line may also capture case scale effects. Case complexity is also represented by whether the claim involved multiple parties as defendants, 19 as multiple defendants often have disputes over the division of liability. 20 The complexity of a claim may also vary with the frequency of the injury type. Data on the type of injury are available on the long form only. The survey reports whether the injury resulted in a fatality, as well as 17 injury types, such as brain damage, back injuries, and so forth, and a catch-all ''other'' injury category. Except for fatalities, insurers are instructed to record all injuries applicable to the claim, so multiple injuries can be reported for the same claim.
To control for the scale of the case, we note that any information on actual awards or settlements will be endogenously determined with the defense expenditure decision and should not be included as an explanatory variable without taking into account this endogeneity through instrumental variables methods. However, it is difficult to imagine any instrument that would affect the scale of the case but not affect defense expenses. Instead, we use information unique to the Texas dataset on initial indemnity reserves and initial expense reserves to control for scale. These variables are reported for the time when the claim was filed, which will generally be before a suit is filed. These reserve amounts, which are established based on the insurer's experience with the case type and the nature and extent of injuries, will 18. Hensler et al. (1987) specifically notes that auto liability cases are less complex. Even among paid claims in the sample, our calculations using the TDI data indicate that more than half of auto claims do not result in a suit being filed. However, those auto claims in which a suit is filed may be more complex than the typical auto liability case.
19. Texas Department of Insurance (various years) refer to multiparty claims as more complex than single party claims. The TDI also flags claims in which more than one insurer reported the same injury (e.g., ''duplicates''). Two percent of the claims in the sample we analyze are reported by more than one insurer. Because our analysis is based only on the payments and defense expenses for that particular insurer, there is no overlap.
20. In his case study of a law firm that does insurance defense work, Kritzer (2006) discusses the complexities arising when multiple insurers attempt to allocate liability. serve as exogenous variables influencing subsequent defense expenditures. Unlike the final reserve amounts, initial reserve levels are set by insurers before any actual defense expenditures are incurred and payment levels are revealed. In the empirical section, we provide supportive empirical evidence that these reserve amounts are exogenous measures of scale.
We also include a variable for a linear time trend in the regression estimates. In tracking trends in defense expenses, we compare defense expenses to total insurer costs. Although the primary insurer reports its own payment to close the claim as well as the payments made by other parties, because defense expenses pertain to the primary insurer only, we analyze trends in average defense expenses relative to average primary insurer payments.
Because the TDI thresholds are not adjusted for inflation, more recent claims that would have had indemnity payments below $10,000 in 1988$ will be included in the TDI sample. The inclusion of smaller claims with correspondingly smaller defense costs could understate the trend in absolute (real) levels of defense costs over time. However, changes in the mix to smaller claims would not greatly affect estimates of trends based on a comparison of defense costs to total insurer costs, as indemnity payments are also affected in the same direction by the threshold. We present trend statistics for the full sample of claims and for the sample that would have exceeded the $10,000 threshold in 1988$. To consider the role of the changing mix in the TDI sample to smaller cases, we include in the regressions an indicator variable for claims with indemnity payments of $10,000 or more in 1988$.
We make one adjustment to the regressions because of an unusual occurrence in 1997. One carrier submitted an unusually high number of related claims for the ''other products manufacturers'' business class, with this carrier representing 6,852 of the total 17,173 claims (40%) for 1997. 21 Most of these claims are smaller than the typical claim and also have lower defense expenses than the typical claim, which leads to anomalously low average defense expenses and low average total insurer costs relative to the remaining 16 years of data. Although we are not able to identify the specific insurer involved, we identify claims likely to be associated with this Table 1. carrier by defining an indicator variable for claims in 1997 with ''other products manufacturers'' as the business class and ''general liability'' as the policy type. 22 We include this indicator variable, which we name ''high claim anomaly 1997, '' in the regressions, and we exclude these claims in the growth rates shown in Table 2 and in the trend lines shown in Figure 1 , as their inclusion considerably distorts the appearance of the trend. Table 1 provides an overview for the litigation sample of average defense expenses and total insurer costs for the primary insurer by each of the five insurance policy types. Panel A reports means and standard deviations; Panel B reports the corresponding median values. The final column in both panels reports the averages or medians for all five commercial lines in the Texas data.
Litigation Expenses by Insurance Type
The first three rows of Table 1 , Panel A report the mean and standard deviation of the levels of insurer spending on legal counsel and other expenses, with the information for the total of these expenditures reported in the fourth row. The average expenditures for in-house counsel are quite modest and range from an average of $498 for other professional liability to $3,766 for medical professional liability. Outside counsel expenditures, reported in the second row of Table 1 , are considerably larger than in-house counsel expenditures. Auto liability has the smallest average expenditure at just over $17,000. Multiperil liability and general liability are about 50% greater, with outside counsel expenses around $25,000. The highest expenditures on outside counsel are for medical professional liability and other professional liability, with average outside counsel expenditures of around $43,000.
Expenditures on other legal expenses are more modest than for outside counsel but are considerably larger than for in-house counsel. With the exception of medical malpractice, which has other expenses above $14,000, these expenses are in the range of $4,900-$7,300 per claim.
The total defense expenses for these three cost components average $34,662 across all lines. Auto liability claims have the lowest level of defense expenses, averaging $23,071. The highest expenses are for medical professional liability and other professional liability, with average expenses of $61,243 and $50,698, respectively. These are also the two lines that involve the greatest level of payments, as reflected in the total insurer costs reported in the fifth row of Table 1 . The average defense expenses share relative to the primary insurer's average total insurer costs is reported in the sixth row of Table 1 provide mixed evidence regarding the general belief that auto liability is a less complex line of commercial liability insurance. Auto liability has the lowest total defense expenses and the smallest share of defense expenses divided by total insurer costs. However, the relative share of in-house counsel expenses out of the total expenditures on legal counsel is lower for auto liability than for multiperil liability and medical professional liability. These statistics pertain only to cases in which a suit was filed. Section 6 examines all claims, including those in which no suit was filed, and finds much lower transactions costs for auto liability claims.
Table 2 presents average growth rates over time in average defense expenses and in the ratio of average defense expenses to the average total insurer payment for the litigation sample. In each instance, we calculate the average values of defense expenses and total insurer payments for each of the 17 years of data, by policy type and across all lines. The regression of the natural log of the variable of interest, for example average defense expenses, against time yields the estimated growth rate over the sample period. 23 All calculations exclude the ''high claim anomaly 1997'' claims. We present two sets of growth rates to account for the effect of inclusion of smaller claims over time, arising from the nominal payment cutoff of $10,000 in 1988$.
Consider first the results using all claims in the litigation sample, reported in the first two rows of Table 2 . Overall, defense litigation costs rose by an average of 2.9% annually, with the greatest increases exhibited by medical professional liability and auto liability. The role of defense expenses as a 23. Thus, to calculate the growth rate of defense expenses relative to insurer payments in Table 2 (as well as in Figure 1) , we use the ratio of the average annual defense expenditures to average annual total insurer costs rather than using the average of the individual claims ratios, which would be distorted by small claims outliers. Table 1 . Defense expenses and its components refer to the primary insurer costs to defend the claim. Total insurer costs equal the sum of defense expenses and the amount of settlement or court award paid by the primary insurer.
share of total insurer costs has grown as well at an average annual rate of 2.3%. Auto liability defense expenses relative to insurer payment amounts rose by the greatest amount, at 3.4%, while the 0.7% growth rate for other professional liability is not statistically significant. Restricting the growth rate estimates to claims with payments at least $10,000 in 1988$, reported in rows 3 and 4, shows that the growth rate in average defense expenses is consistently higher if the small stakes claims that do not meet the 1988$ threshold of $10,000 are eliminated. This threshold cutoff has little effect on estimates of the growth rate of average defense expenses to average total insurer costs because the numerator and denominator of this calculation are affected similarly by the bracket creep adjustment. One might expect that the defense costs share of total payments would increase if the claims process was becoming more complex and litigious. The rising scale of the payment levels will affect defense expenses as well, where the extent will depend on the elasticity of defense expenses with respect to payment levels. If that value is above 1.0, rising payment levels could account for the growth in the defense expenses share. However, the empirical analysis below shows that this elasticity value is actually well below 1.0, so that the increase in payment levels over time does not account for the growth in the ratio of defense expenses to insurer costs. The increased complexity of cases or factors other than simply the rising stakes of litigation must account for the rising share of defense expenses. Figure 1 illustrates the trends in average defense expenses and average total insurer costs that underlie these growth rates for the litigation sample. As Figure 1 shows, average defense expenses per claim have been steadily rising over time. In contrast, average total insurer costs have fluctuated with a less consistent trend.
The Determinants of Defense Expenses
We estimate four defense expenditure equations for the litigation sample. The first is for the total defense expenses, and the next three are for each of the three components of expenses. The equations include the same explanatory variables. The equations take the following form:
where we use the notation of Section 2 in which s represents case scale and z represents case complexity. The vector X represents other control variables, and ε is a random error term.
The empirical analysis consequently estimates a reduced form model of defense expenses in which the intervening endogenous settlement and trial decisions are not explicitly modeled. Thus, our focus is on how different categories of defense costs outcomes are affected by the exogenous variables in the equation above. Calculations (not reported in tables) based on the litigation sample show that the overwhelming share of cases in the sample, 95.7%, consists of claims settled before trial. An additional 1.6% settled after a trial had begun, and 2.7% are the result of a court award. The defense expenses share relative to total insurer costs increases with these lengthier legal proceedings, as the defense expenses share is 0.178 for settlements before trial, 0.221 for settlements during trial, and 0.227 for completed trials. The similarity of the defense expenses share for settlements during trial and completed trials is not surprising. The share for settlements before trial is 4-5 percentage points below these values, or about one-fourth of the total share amount. The similarity may be attributable to the selection of cases, as the dominator in the calculation changes as well. The regression equation consequently estimates average effects across these three classes of outcomes rather than disentangling the underlying selection effects and endogeneity influences embedded within the model.
To control for the case scale, we use information on the initial reserve amounts established by the insurer given the characteristics of the claim. When insurers establish their reserve amounts for a claim, they should reserve an amount that corresponds to the actual expected costs for that case type. The estimate of the expected costs will change as additional information is acquired. At the time when the insurer sets the initial reserve amount, little is known other than the claim amount and the characteristics of the injury and the persons injured. Although in retrospect all claims in the sample should have had nonzero reserve amounts, at the time when the initial reserves are set the available information on the claim may not indicate a high expected payout or expenses. Indeed, data on all claims reported to the TDI for 2004 show that the number of claims with zero payment is nine times greater than the number of claims with payment of at least $10,000. 24 Insurers subsequently set a reserve amount that is reported on the TDI claim form as the final reserve amount. At this point the insurer will know whether a suit will be filed and will have more information about legal costs incurred and the likely payment amount. The final full information values consist of the actual defense expenses and payment amount. The final indemnity reserve amounts and the actual payment amount will be endogenously affected by the defense expenses because unlike the initial indemnity reserve, these values are the result of the defense expenses allocations.
Thus, the regressions control for the initial indemnity reserve as a measure of the total expected payment amount associated with the claim and for the initial expense reserve as a measure of the expected level of defense expenses. Because these initial reserves are predetermined, they are exogenous to the actual realized litigation expenditures. We also include an indicator variable equal to one for claims in which initial expense reserves are reported as zero. 25 The initial reserve amounts have relatively low explanatory power in predicting actual expenses, which is what one expects given their predetermined character. A regression of actual defense expenditures on initial expense reserves yields a coefficient of 0.89 (p-value = 0.00), demonstrating that on average, actual expenditures track expected expenditures closely. However, the R-squared in this equation is only 0.04, showing that there is a great deal of variation across cases in actual expenditures for any given initial expense reserve amount. 26 A regression of actual defense expenditures on initial indemnity reserves shows a similarly weak relation, with a coefficient of 0.08 (p-value = 0.00) and an R-squared of 0.03.
24. There were 9,019 claims with payments of at least $10,000 and 82,516 with zero payment. See Texas Department of Insurance (2004). 25. Half of the cases in the litigation sample report the value zero for the initial expense reserve. Because most claims do not result in payment, these may be true zeros for which no litigation costs are expected. The initial indemnity reserve is reported as zero for only 8% of the claims in the sample.
26. Restricting this regression to the 50% of the observations reporting nonzero initial expense reserves yields an R-squared of 0.09.
We use a series of variables to indicate the complexity of the case. As discussed above, the TDI considers cases involving multiple defendants to be more complex than single party claims. Auto liability claims are generally regarded to be less complex than the average tort claim, but other lines such as multiperil liability may be less complex as well. Insurance lines for which tort law and the treatment of these cases by the courts has been in flux over the sample period may be more complex. Medical professional liability is one such line, where the extent of change is reflected in the dramatic growth in premiums over the sample period. Injuries that occur frequently should be more routine and less complex. Table A2 reports the distribution of injury frequency as well as the mean total award by all parties to the claim and the standard deviation for the long form claims. We report total award amounts paid by all insurers, not just the primary insurer, to provide a comprehensive measure of the stakes and complexity of claims involving different injury types. Back injuries are the most commonly specified category, and one would expect such frequently occurring injuries to be less complex because of their routine nature. These injuries also have very low payment levels per claim so that the back injury category will involve less complexity and lower payment scale. Brain damage and spinal cord injuries have the opposite characteristics; these are infrequently occurring injuries with very high insurer payments. The regressions also include a time trend variable to capture time-related growth in the costs components, an indicator for claims with indemnity payments of at least $10,000 in 1988$, and the indicator for ''high claim anomaly 1997.'' As demonstrated in Section 2, the predicted effects of these factors vary according to whether we are analyzing total defense expenditures or the division of these expenses between in-house counsel and outside counsel. Higher levels of the initial reserve scale variables should have a positive effect on the total defense expenditures, as higher levels of expenditures are warranted for larger scale cases. The direction of the effect of scale on the different components of defense expenses may be different. The case complexity variables also may have differential effects in that case complexity should increase outside counsel expenses and reduce in-house counsel expenses.
While total defense expenses are always nonzero, the expense components often have zero values. Typically, insurers utilize in-house counsel services or outside counsel services, but not both. 27 Only 3% of claims in the litigation sample involve the use of both in-house counsel and outside counsel, while 86% use outside counsel alone, and 11% use only in-house counsel.
The parameters for total defense expenses are estimated by ordinary least squares (OLS) regression, and these total defense expenses regression results report robust standard errors to account for any heteroskedasticity that may arise. Because of the large number of zero values for the defense expenses components, we use tobit regression for the equations estimating the expense components. The use of the tobit estimator has the greatest effect on the in-house counsel expense results because of the very large number of zero values. 28 The tobit estimator simultaneously takes into account the probability of a nonzero value and the level of the expenses. Table 3 reports the OLS regression results for the log of defense expenses and the tobit regression estimates for the log of the three component categories: in-house counsel, outside counsel, and other expenses. The two indemnity reserve variables are also in terms of natural logs so that the coefficients in the defense expenses equation equal the pertinent elasticities. 29 The bracketed values in the tobit regression results correspond to the marginal effect of a one unit change in the variable when all independent variables are at their mean level. Table 4 adds variables representing injury type to the regressions reported in Table 3 . Adding the injury type variables to the regression will capture some effects of the reserve variables, the policy type, and the multiple defendant variables in Table 3 . As a result, we begin by focusing on the results in Table 3 .
The indemnity reserve amount has a significant positive effect on total defense expenses, outside counsel, and other expenses. Increasing the 27. We thank Bernard Black for calling this aspect of the Texas medical malpractice data to our attention. The same phenomenon is also true of other insurance lines.
28. Tables A3 and A4 present the OLS counterparts to Tables 3 and 4 . The marginal effects are generally quite similar for both sets of results.
29. We add one to all values before taking natural logs because some claims report zero values for reserve categories or defense expenses categories. scale of the case lowers expenditures on in-house counsel. The results are consistent with our hypothesis that larger scale cases with greater indemnity reserves will warrant the more expensive outside counsel, but will not have greater in-house counsel expenses. The level of total defense expenditures exhibits the expected positive elasticity with respect to the initial expense reserve, and the magnitude of the elasticity is more than double that for initial indemnity reserves. The most noteworthy initial expense reserve effect is the negative effect on in-house counsel expenses. Whereas cases with large initial expense reserves have higher outside counsel expenses, in-house counsel costs are less. The expense reserve reported as zero coefficient follows the same pattern as the initial expense reserve variable. Ex post, these claims should have had a positive initial expense reserve. This indicator variable functions in the same way as a higher value for the initial expense reserve because after the fact, the insurers should have reserved more than they initially anticipated.
The estimated coefficients for the case complexity variable ''multiple defendants'' are consistent with the predicted pattern of resource allocation for defense expenditures as well. The presence of multiple defendants boosts overall defense expenses as well as the costs of the different expense components, with the exception of in-house counsel expenses.
Relative to the omitted category of auto liability, all liability categories have significant positive effects on total defense expenses. The insurance categories with the highest total defense expenses, controlling for reserve amounts, are medical professional liability and other professional liability. Notably, these two insurance lines spend much more on outside counsel relative to auto liability. Similarly, general liability also has a defense expenditure mix more skewed toward outside counsel. The only insurance line that places a greater reliance on in-house counsel than auto insurance is multiperil liability. This type of insurance, which focuses on damages to the commercial enterprise, primarily involves insured commercial establishments filing claims for liability losses involving personal injury rather than individual third parties filing claims against companies or physicians.
The time trend variable indicates that, controlling for the other included variables in Table 3 , there is a 3.0% annual growth rate in total defense expenditures. For the defense expenses components, in-house counsel expenditures have been growing at an annual rate of 2.2%. Outside counsel expenses have grown at a rate of 1.0% annually, with a rate of decline of other expenses of 2.6%, after taking into account the reserve amounts and other factors. 30 Other determinants of defense expenses include the nature of the injury involved in the claim. Although the Texas short form data for smaller claims do not include information on the nature of the injury, the long form data for payments of at least $25,000 do include this information. In Table 4 we add an indicator for whether the injury was fatal as well as the set of 17 injury categories. These injury categories are not mutually exclusive because insurers could report multiple injuries associated with the same claim. Because these injuries are not reported for any short form claim, the coefficients reflect the effect of reporting the injury, relative to a short form claim or to the claim not having a report of that injury.
31
The injury variables reflect both case complexity and the scale of the claim. Every injury category variable has a statistically significant positive effect on total defense expenses, though the systematic poisoning-other variable is only significant at the 10% level. The largest effects are for fatal injuries and very serious injury types: amputations, burns-heat, systemic poisoning-toxic, brain damage, and spinal cord injuries. Back injuries are the only injuries in which there is a significant positive effect on both inhouse counsel and outside counsel expenditures. As indicated in Table A2 , back injuries are the most frequent injury category, reported for 32% of all long form claims. One would expect in-house counsel to be better able to handle lower stakes, routine claims such as these. These results are 30. It is a bit surprising that the growth rate in total defense expenses exceeds the growth rate for any of the components. Such a pattern could arise because there is no mathematical constraint imposed within this multiple regression context. If all variables other than the time trend are excluded, the growth rate coefficients are 0.0175 for defense expenses, 0.0198 for in-house counsel, 0.0004 (not significant) for outside counsel, and -0.0657 for other expenses.
31. Table A5 reports the corresponding results for only long form claims, which are similar to the results for the full sample, except that the reference point has changed. The indicator for ''indemnity payments at least $10,000 in 1988$'' is not included because all long form claims meet this cutoff. The same coefficient patterns described in the following paragraphs for Table 4 also hold for Table A5. consistent with the more general pattern in the regressions that increasing the scale and complexity of a claim raises overall defense costs, increases the reliance on outside counsel, and decreases the reliance on in-house counsel.
As one might expect, controlling for injury type in Table 4 reduces the magnitudes of the estimated elasticity of defense expenses with respect to the initial indemnity reserve. The elasticity of total defense expenditures with respect to the initial indemnity reserve drops from 0.054 to 0.027 after adding controls for injury type. 32
Measures of the Efficiency of Tort Liability
For the entire sample of 176,866 claims in the TDI database, there is information on defense costs as well as whether the claimant retained an attorney. With reasonable assumptions it is possible to calculate the role of transactions costs relative to total costs of the claim as well as in relation to the net payment amount received by claimants. Analysis of all claims, not simply those in which a suit was filed, should lead to a lower estimate of the magnitude of transactions costs. For purposes of this calculation, we assume that for claimants who retained an attorney the claimant's litigation costs are one-third of the payment level, which is consistent with available evidence. 33 The first efficiency measure is the transactions costs share of total litigation costs. 34 For claims in which the claimant retained an attorney, this value is (defense expenses + (1/3) insurer payment)/(insurer payment + defense expenses). Most claimants retained an attorney. Even for claims that were settled without a lawsuit, 84% of claimants retained an attorney. For claims in which no claimant attorney was used, the transactions costs share of total costs is (defense expenses)/(insurer payment + defense expenses). These cost estimates understate actual costs as they exclude the value of claimant time and out-of-pocket expenses.
32. This elasticity value changes even further to 0.022 based on the regressions in Table A5 that restrict the estimates to the sample of claims with payments of at least $25,000.
33. The study of tort litigation costs in Cook County and San Francisco notes that contingency fees were typically one-third of the award and averaged ''about 30% of total compensation. '' See Hensler et al. (1987), pp. 25-26. 34. These share calculations adopt the same formulation reported in Hensler et al. (1987) and Carroll et al. (2005) . The transactions costs in relation to the net payment amount received by the claimant are defined analogously. For claimants who retained an attorney, this value is (defense expenses + (1/3) insurer payment)/((2/3) insurer payment). If the claimant did not retain an attorney, the transactions costs per net payment amount is simply (defense expenses)/(insurer payment). Table 5 reports each of these tort liability efficiency measures by stage of disposition. The transactions costs shares of total costs average 0.43 and range from 0.30 for claims in which no suit was filed to a high of 0.58 for cases in which there was a summary judgment. 35 The transactions costs per net payment amount are higher, averaging 0.75. As with the total cost measure, the lowest values are for claims in which no suit was filed. Court verdicts and summary judgment claims generate more transactions costs than the value of the net payment received by the claimant. Several other 35 . Note that this category includes only a single claim. settlement categories are not far behind as there are transactions costs of at least $0.90 for every dollar received by claimants for settlements during trial, settlements after verdict, and settlements after appeal. The level of transactions costs in litigated cases is higher in both absolute and relative terms.
In Table 6 , we present these efficiency measures for different lines of insurance. The table reports results for two different samples-the litigation sample of claims analyzed in previous sections in which the claimant retained an attorney and a suit was filed, and the full sample of all TDI claims.
Auto liability has the lowest transactions costs, both relative to total costs and in relation to net payment to claimants. The discrepancy is much greater for all claims than for the litigation sample because of the large number of auto liability claims settled without a suit being filed or an attorney being retained by the claimant.
The insurance line with the lowest degree of efficiency is other professional liability, for which the full sample values of transactions costs average 0.46 relative to total costs and 0.84 relative to the net payment to claimants. These values are, however, very similar to those for general liability, medical professional liability, and multiperil liability. Auto liability is the only insurance line with a distinctively lower pattern of transactions costs measures.
Conclusion
Using Texas Department of Insurance Commercial Liability Insurance Closed Claim data for the 1988-2004 period, we find that the main factors that influence defense expenditures and the allocation of expenditures between in-house and outside counsel are the scale and the complexity of the case. In-house counsel and outside counsel are substitutes, as insurers typically employ only one type of legal counsel. Claims with higher stakes entail greater overall defense costs, higher outside counsel costs, and lower in-house counsel costs. More complex cases have effects that parallel those of the overall scale of the case in that greater case complexity raises total defense costs, increases reliance on outside counsel, and decreases the utilization of in-house counsel.
Defense expenditures for claims in which a suit was filed, the claimant used an attorney, and the insurer reports positive attorney expenses have grown at an annual rate of 3.0%, controlling for liability lines and initial reserve amounts. Insurers' tort defense expenses for these claims are substantial, ranging from 15% of total insurer costs for auto liability to 21% of total insurer costs for general liability and other professional liability.
Analysis of all claims reported in the Texas Department of Insurance database, including those in which a suit was not filed, indicates that the transactions costs associated with the tort system are considerable. On average, the total transactions costs for each dollar received by claimants are $0.75 for all claims and $0.83 for claims in which a suit was filed, the claimant retained an attorney, and the insurer reports positive attorney expenses. Auto liability claims have the lowest level of transactions costs relative to net payments to the claimant, especially from the standpoint of all claims, not just claims for which a suit was filed. Transactions costs relative to net payment amounts are higher and very similar for all other commercial lines. 
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